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Introduction
Deep hypothermic circulatory arrest (DHCA) is a cerebral protection technique that has been an integral part of cardiac and aortic surgery since mid-20th century [1] [2] [3] [4] [5] . The DHCA refers to keep the patient in a state of hibernation at 12-18 °C without breathing, heartbeat, or brain activity for up to one hour and draining blood from the body to eliminate blood metabolisms [1] . However, while we favor the use of DHCA, long duration of DHCA results in several of neurological complications including temporary neurological dysfunction and prior to limit its shortcomings. The recent studies reported that the ischemia/reperfusion Hydrogen is a novel anti-oxidant with certain unique properties including that is substantial evidence that hydrogen provides protection of oxidative stress-induced damage patients [18] . Previously also explore the mechanism of anti-apoptosis by hydrogen, it after subarachnoid hemorrhage [19, 20] . and can regulate gene expression at the posttranscriptional level by either degradation or the present study, we sought to establish an in vitro experimental condition of hypoxia/
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Hypoxia and Reoxygenation The model for hypoxia and reoxygenation was established using the anaeropack method as described for 2 atmosphere.
Hydrogen-rich saline production
The hydrogen-rich saline was prepared as described previously [12] .Hydrogen was dissolved in saline apparatus. The saturated hydrogen saline was store at 4 freshly prepared every week, which ensured
Cell viability assay
The HT-22 cells (5×10 were incubated for 24 h to allow the cells to attach to the bottom of the plate. After the treatments, the cell 
Measurement of intracellular ROS levels
Measurement of mitochondrial membrane potential
Western blot buffer with protease inhibitor cocktail (Pierce).The soluble fraction of the cell lysates was isolated by transferred to nitrocellulose membranes. The membranes were incubated overnight at 4 with primary
Established model of deep hypothermic circulatory arrest on rats
The model of deep hypothermic circulatory arrest (DHCA) was established as reported in our middle posterior neck, and the bilateral vertebral arteries were dissected and electrocauterized carefully. snared loosely with a thread following by saturation of the incision. After this step, the rats were put in an core temperature. When the core temperature reached 20 , bilateral CCAs were occluded for 45 min while the core temperature was maintained between 20 ± 1 anesthesia and the procedures to isolate four vessels without occlusion. This study was conformed to the quencing analysis showed that rat hippocampal neurons were u p -r e g u l a t e d over 2-fold by DHCA operation. Hydrogen, as a potential antioxidant, has a number of advantages including effectively reducing cytotoxic radicals in living cells and easily diffusing into the cytosol, nucleus, and 
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Thus, hydrogen may reduce neuronal apoptosis via down-regulation of the expression of membrane potential by hydrogen suggest that this gas is an effective radical scavenger. The mechanism of anti-apoptosis by hydrogen seems to activate the Akt and regulate the Bcl-2 neurons (Fig. 8D ).
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